Distribution of brain-derived neurotrophic factor in rats and its changes with development in the brain.
A newly established, sensitive, two-site enzyme-immunoassay system for brain-derived neurotrophic factor (BDNF) is described. Using this system, we investigated the tissue distribution of BDNF and developmental changes in tissue levels of BDNF in rats. The minimal limit of detection of the assay was 3 pg/0.2 ml of assay mixture. BDNF was successfully solubilized from tissues in the presence of guanidine hydrochloride but not in any of the other buffers examined. In the rat brain at 1 month of age, the highest level of BDNF was detected in the hippocampus (5.41 ng/g of wet weight), followed by the hypothalamus (4.23 ng/g) and the septum (1.68 ng/g). In other regions, levels of BDNF ranged between 0.9 and 1.7 ng/g. The level of BDNF in the posterior lobes of the cerebellum from rats at 30 days of age was slightly higher than that in the anterior lobes. The concentration of BDNF increased in all regions of the brain with postnatal development. In peripheral tissues, BDNF was found at very low concentrations (0.65 ng/g in the spleen, 0.21 ng/g in the thymus, and 0.06 ng/g in the liver). The subfractionation of the hippocampal homogenate indicated that approximately 50% of BDNF was contained in the crude nuclear fraction. Immunoblots of BDNF-immunoreactive proteins extracted from the hippocampus, hypothalamus, and cerebellum contained doublet bands of protein of approximately 14 kDa, a value close to the molecular mass of recombinant human BDNF. Immunocytochemical investigations showed that, in the hippocampus, BDNF was localized in the nucleus of the granule cells in the dentate gyrus and of the cells in the pyramidal cell layer. The frequency of cells that were stained in the dentate gyrus was greater than that of cells in the pyramidal cell layer.